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DETAILED ACTION 



Response to Amendment 

1 . The indicated allowability of claims 5-8, 1 0-20, 22, 24 and 4 1 are withdrawn in view of 
the newly discovered references) to Horiba et al. (USPN 4,672,651). Rejections based on the 
newly cited reference(s) follow. 

2. Also, removing the term "x-ray" and replacing it with the term "energy" from the 
claimed language changes the scope of the claims and is not supported by the specification 
(paragraph 7 on page 2; paragraphs 3 1 and 34, on page 5, etc.). Gamma radiation is a type of 
energy and the utilization of the term "energy" would cover gamma radiation, which is not 
supported by the specification. 

3. The applicants have canceled claims 2-9, 1 1, 12, 15, 16, 39, and 40 and added claims 42- 

93. 

Drawings 

4. The drawings filed on 6 July 2001 are acceptable subject to correction of the informalities 
indicated on the attached "Notice of Draftsperson's Patent Drawing Review," PTO-948. 



Claim Objections 

5. Claims 1, 10, 13, 14, 17-20,22-28,30,31,35,42,43,45-54,58,60,61,65,66,71-73, 
76, 77, 83, 87 and 88 are objected to because of the following informalities: 
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6. Regarding claims 1,13, 14, 35, 58, 61, 72, and 83, the term " a (the) phase of heightened 
attenuation" is vague and indefinite in each claim. A practitioner in the art could define 
attenuation as the reduction in the intensity of an x-ray beam as the x-ray beam traverses matter 
by either absorption or deflection of photons from the x-ray beam. In addition, it well known in 
the art that some tissues attenuate more x-rays than other tissues, and that this difference in 
attenuation determine the amount of contrast in an x-ray image. 

7. Regarding claim 1 , the limitation of "a representative image of the contrast from the 
tissue of the organ is produced from the plurality of digital images" is unclear to the examiner. 
How does one go from having "a first image being taken before the contrast medium and at least 
one second image is taken after the injection of the contrast medium during a phase of 
heightened attenuation due to the contrast medium" resulting in representative image 1 ? The step 
of how the representative image is determined is missing from this claim limitation. 

8. Regarding claims 10, 14, 22, 23, 24, 42, 43, 45-50, 60, 71, 82, the term "at least one 
second images" is not grammatically correct and unclear in each claim. One could interpret that 
the applicants are claiming that at least two images are utilizing to form a composite second 
image or that the applicants are claiming that the two images are taken at intervals of one second 
each. 

9. Regarding claims 1 7-20, 5 1-52, and 73, the term "few" implies a range for each claim 
and is not clearly defined in the specification. 
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10. 



Regarding claims 26-28, 53, 54, 65, 66, 76,77, 87 and 88, the limitation of "filter 
spatially" is unclear in each claim. One could interpret that the applicants are claiming that 
im ages are filtered relative to the volume or thickness of the organ that is being penetrated by the 
x-rays because "spatially" can be defined as relating to, occupying, or having the character of 
space or that the applicants are referring to "spatial filtering, which is an image enhancement 
processing feature, that determines the distribution of p.xels of varying brightness of an image, in 
order, to emphasize fine details and edges of an image or to eliminate noise from an image, 
depending on the type of filter that is being utilized. 

1 1 . Regarding claims 30-3 1 , the claims as amended are both dependent on claim 1 and 
contain the same claim limitation. However, the examiner believes that the applicants amended 
claim 30 to correct a typographical error and wanted to keep claim 3 1 as originally written. 

1 2. Regarding claims 48-50, the limitations of "at least one second interval are taken at 
intervals equally distributed in time" and "at one least one second images are taken at shorter 
intervals of time" are unclear to the examiner. Further explanation of this limitation is needed 
because one could interpret that the applicants are claiming that the at least one second image is 
taken at a shorter intervals of time than the first image, that the images are taken at shorter 
intervals of time during the phase of heightened attenuation due to the contrast medium than 
after the phase of heightened attenuation, or that two images making up the second images can 
be taken at two different time intervals (one that is evenly distributed in time and the other that is 
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unevenly distributed in time). In addition, these limitations are not clearly illustrated in the 
drawings. 



Claim Rejections - 35 USC § 102 

13. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale m this country, more than one year prior to the date of application for patent in the United Mates. 

14. Claims 1, 10, 21, 22, 26, 35-38, 41, 46-48, 53-54, 60, 62-66 are rejected under 35 
U.S.C. 102(b) as being anticipated by Horiba et al. (USPN 4,672,651). 

Regarding claims 1, 10, 21, 22, 26, 35-38, 41, 46-48, 53-54, 60, 62-66, Horiba discloses a 
radiological examination of an organ comprised of injecting a contrast medium into the organ to 
be examined (col. 5, lines 47-48); emitting an x-ray beam in the direction of the organ (col. 5, 
lines 48-50), taking a plurality of images after the x-ray beam has transverse the organ (col. 5, 
lines 30-66), wherein a first image is taken before the injection of the contrast medium (col. 5, 
line 30-31), wherein at least one second image is taken after the injection of the contrast medium 
during a phase of heightened attenuation due to the contrast medium (col. 5, lines 31-33); 
calculating a representative image of the contrast produced in the tissues of the organ from the 
images (col. 5, lines 58-65; col. 6, lines 20-27); wherein at least one second images are taken at 
intervals equally distributed in time (fig. 2); wherein the first image is subtracted from each of 
the at least one second images (col. 5, lines 57-61); wherein the subtracted images are filtered 
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spatially (col. 7, line 60 to col. 9, line 37); and wherein the images are converted into thickness 
images (col. 8, line 3 to col. 9, line 49). Horiba also discloses a CPU (1 1) in fig. 1 that is being 
utilized in the radiological examination of an organ and that the control unit (12) synchronize the 
contrast-medium injection start signal, the image processor unit, and the vertical sync signal 
(VS) from the x-ray controller (col. 5, lines 15-23 and lines 46-50). 

Claim Rejections - 35 USC § 103 

15. The following is a quotation of 35 USC 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section KP of this title, if the differences between the subject matter sought to be patented and the prior art are 
'such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
hSg ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 

manner in which the invention was made. 

16. Claims 13. 14, 17-20, 23-25. 27-30, 32-34, 42, 45, 49-52, 55-57, 61, and 67-69 are 
rejected under 35 U.S.C. 103(a) as being unpatentable over Horiba as applied to claims 1, 10, 35 
and 41, respectively, further in view of Sharma et al. (USPN 5,596,200). 

17. Regarding claims 13, 14, 17-20, 23-25, 27-30, 32-34, 42, 45, 49-52, 55-57, 61, and 67- 
69, Horiba discloses a radiological examination of an organ comprised of injecting a contrast 
medium into the organ to be examined (col. 5, lines 47-48), emitting an x-ray beam in the 
direction of the organ (col. 5, lines 48-50); taking a plurality of images after the x-ray beam has 
transverse the organ (col. 5, lines 30-66); wherein a first image is taken before the injection of 
the contrast medium (col. 5, line 30-3 1); wherein at least one second image is taken after the 
injection of the contrast medium during a phase of heightened attenuation due to the contrast 
medium (col. 5, lines 31-33); calculating a representative image of the contrast produced in the 
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tissues of the organ from the images (col. 5, lines 58-65; col. 6, lines 20-27) and wherein the 
images are converted into thickness images (col. 8, line 3 to col. 9, line 49). In addition, Horiba 
discloses in fig. 2, that at least 14 images are taken to form a composite second image. Horiba 
also discloses a CPU (1 1) in fig. 1 that is being utilized in the radiological examination of an 
organ and that the control unit (12) synchronize the contrast-medium injection start signal, the 
image processor unit, and the vertical sync signal (VS) from the x-ray controller (col. 5, lines 15- 
23 and lines 46-50). 

However, Horiba fails to disclose that the images are taken from a mammography 
examination; that the gray level is proportional to the quantity and density of the contrast 
medium; and that the number of second images can range between 2 and 10. 

Sharma discloses a digital x-ray imaging system that utilized semiconductor sensor 
elements with reduced radiation exposure to the patient, higher sensitivity, improve image 
resolution, image contrast, color/gray scales (table 1; col. 4, lines 3-37). In addition, Sharma 
discloses that after the images are taken, the information is sent to a data acquisition/storage 
device and then to an image processing unit, whereby a variety of image manipulations can occur 
including attaching gray scales, contrast enhancement and image subtraction (col. 6, lines 51-65). 
Sharma also discloses that x-ray imaging system can be utilized in exposing a sample such as a 
breast (col. 2, lines 18-27) will being cost effective (col. 7, lines 3-6). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made that the combination of steps as disclosed by Horiba could be utilized in 
image processing unit of the digital x-ray imaging system as disclosed by Sharma. According, 
the image processing unit can perform a number of functions that will improve the image 
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resolution, thereby, making ,t easier to pinpoint the location and density of the contrast medium 
inside an organ, such as the breast. 

18. Claims 31 and 59 are rejected under 35 U.S.C. 103(a) as being unpatentable over Horiba 
as applied to claims 1 and 35 above, and further in view of Mistretta et al (USPN 3,854,049). 

Regarding claims 31 and 59, Horiba discloses a radiological examination of an organ 
comprised of injecting a contrast medium into the organ to be examined ( col. 5, lines 47-48); 
emitting an x-ray beam in the direction of the organ (col. 5, lines 48-50); taking a plurality of 
images after the x-ray beam has transverse the organ (col. 5, lines 30-66); wherein a first image 
is taken before the injection of the contrast medium (col. 5, line 30-31); wherein at least one 
second image is taken after the injection of the contrast medium during a phase of heightened 
attenuation due to the contrast medium (col. 5, lines 3 1 -33); calculating a representative image of 
the contrast produced in the tissues of the organ from the images (col. 5, lines 58-65, col. 6, lines 
20-27; and wherein the images are converted into thickness images (col. 8, line 3 to col. 9, line 
49). 

However, Horiba fails to disclose that the emitting x-ray beam has a maximum intensity 
for a frequency in the same order as a selected absorption line of the contrast medium. 

Mistretta discloses wherein variations of the x-ray attenuation coefficient of contrast 
medium are a function of the x-ray energy (figs. 2-4; col. 5, line 30 to col. 7, line 9). Mistretta 
illustrates in figure 4, the energy of the x-ray spectra at 65 kVp and its relationship to the contrast 
medium. In addition, Mistretta illustrates in fig. 5, that tissue thickness is a function of the x-ray 
energy as it relates to the attenuation coefficient of the contrast medium (col. 7, lines 1-54). 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made that the combination of steps as disclosed by Horiba could be modified to 
utilize the relationship between the x-ray attenuation coefficient of the contrast medium, the x- 
ray energy and variations in thickness of the organ as disclosed by Mistretta. According, the 
resultant methodology will have improved image resolution of the contrast medium in the 
images based on the knowing the relationship between x-ray attenuation coefficient of the 
contrast medium, the x-ray energy and thickness variation. 

19. Claims 70-80 and 81-93 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Horiba and Sharma. 

Horiba discloses a radiological examination of an organ comprised of injecting a contrast 
medium into the organ to be examined (col. 5, lines 47-48); emitting an x-ray beam in the 
direction of the organ (col. 5, lines 48-50). taking a plurality of images after the x-ray beam has 
transverse the organ (col. 5, lines 30-66); wherein a first image is taken before the injection of 
the contrast medium (col. 5, line 30-3 1 ); wherein at least one second image is taken after the 
injection of the contrast medium during a phase of heightened attenuation due to the contrast 
medium (col. 5, lines 31-33); calculating a representative image of the contrast produced in the 
tissues of the organ from the images (col. 5, lines 58-65; col. 6, lines 20-27); and wherein the 
images are converted into thickness images (col. 8, line 3 to col. 9, line 49). In addition, Horiba 
discloses in fig. 2, that at least 14 images are taken to form a composite second image. Horiba 
also discloses a CPU (1 1) in fig. 1 that is being utilized in the radiological examination of an 
organ and that the control unit (12) synchronize the contrast-medium injection start signal, the 
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imag e processor unit, and the vertical sync signal (VS) from the x-ray controller (col. 5, lines 1 5- 
23 and lines 46-50). 

However, Horiba fails to disclose that an article of manufacture; a program storage 
dev.ce readable by a machine; a computer program product for use with an image display device; 
that the gray level is proportional to the quantity and density of the contrast medium; and that the 
number of second images can range between 2 and 10. 

Sharma discloses a digital x-ray imaging system that utilized semiconductor sensor 
elements with reduced radiation exposure to the patient, higher sensitivity, improve image 
resolution, image contrast, color/gray scales (table 1 ; col. 4, lines 3-37). In addition, Sharma 
discloses that after the images are taken, the information is sent to a data acquisition/storage 
device and then to an image processing unit, whereby a variety of image manipulations can occur 
including attaching gray scales, contrast enhancement and image subtraction (col. 6, lines 51-65). 
Sharma also discloses that x-ray imaging system can be utilized in exposing a sample such as a 
breast (col. 2, lines 1 8-27) will being cost effective (col. 7, lines 3-6). It is well known in the art 
the imaging processing capabilities are constantly improving with the advancement made in 
computer software and hardware equipment, thereby, it is inherent that computers can be 
programmed to perform temporal filtering, frame averaging, smoothing and that computers are 
assembled with large internal storage devices (60 or more GB hard drives); CD drives that utilize 
disks capable of storing 720 MB of information on one disk; and external storage devices such as 
ZIP drives. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made that the combination of steps as disclosed by Horiba could be utilized in 
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image processing unit of the digital x-ray imaging system as disclosed by Sharma. According, 
the processing unit can utilize a gray scale table to map the energy from the x-ray beam and to 
map the contrast medium with each other, thereby, providing information on the location of the 
contrast medium in the organ with increased image resolution. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Therese Barber whose telephone number is (703) 306-0205. The 
examiner can normally be reached on Monday to Friday from 8:30 a.m. to 6:00 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Kim can be reached on (703) 305-3492. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703) 746-4857 for regular 
communications and (703) 308-7722 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 305-4900. 



June 1,2003 



